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 “Infant Formula: The closest one to Breast Milk”; a common adage often pasted over 
labels on infant formula products. However, that raises the question about what makes breast 
milk truly special. Breast milk is deemed as the perfect food for a child, containing all necessary 
components to sustain life. Many new parents, old parents, and general public know about breast 
feeding. Yet, there seem to be more benefits toward breast feeding and breast milk than what has 
been discussed previously.  
 Breast milk is considered the perfect mixed drink of proteins, healthy fats, immune 
boosting bacteria, and microflora needed to help a baby survive (Benefits 2007). Multiple 
formula companies try to replicate this but never succeed. Another benefit of breast milk is 
creating an everlasting bond between the mother and the child (Breastfeeding 2004). One of the 
most debated topics about breastfeeding is whether a breastfed child thrives more than those who 
are formula fed. Recently, many studies have focused on comparing the IQ of children who are 
breast fed and those who are formula fed (Steer 2010). 
 It is believed that being breastfed raises a child’s IQ by a few points. A difference like 
this simply cannot arise from a bond that was created between the mother and child or the dietary 
difference between breast milk and formula. This is because IQ is known to have a genetic 
inheritance factor. It exhibits polygenic inheritance allowing there to be a range of different IQ 
values. If IQ was solely based off a bond between mother and child, the smartest people would 
have the healthiest relationship with their mother. They would also have to be breast fed and not 
formula fed. However, none of these trends are present throughout any of the studies discussed. 
Instead, a group of genes that influenced the dietary composition of breast milk was identified. 
They are members of the fatty acid desaturase, FADS, family (FADS1 n.d.). FADS1 and FADS2 
are thought to be a series of genetic duplications throughout evolutionary history. Each of them 
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has similar exon and intron organizational patterns which code for the expressed regions and the 
regions that get spliced out of the active mRNA (FADS2 n.d.).  
 These genes are activated when there aren’t enough fatty acids consumed in the diet. An 
experiment done in 2017 wanted to explore the FADS1 and FADS2 mechanism. They figured 
the mechanism out by giving a treatment of atorvastatin which is an HMG-CoA Reductase 
inhibitor (Ishihara et. al. 2017). This enzyme is part of the cholesterol synthesis pathway, which 
is where some of the fatty acids consumed in the diet, end up. The mechanism continued by 
affecting geranylgeranyl pyrophosphate (GGPP), an intermediate, which activates RhoA and 
Rho-associated protein kinase (ROCK). The RhoA/ROCK family play a significant role in 
regulation migration, motility, contraction, apoptosis, and proliferation within cells (Figure 1, 
Ishihara et. al. 2017).  
 
Figure 1: The FADS1 and FADS2 transcriptional activation pathway. It is necessary to have 
GGPP and RhoA/Rho-Kinase for FADS1 and FADS2 to be transcribed. These components are 
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typically found within the fatty acids consumed in the diet (Ishihara et. al.  2017). 
 
A depletion in this pathway transcriptionally halts the product of the FADS1 and FADS2 
genes. The results of the study show a statin treatment decreases omega 3 long-chain 
polyunsaturated fatty acids (LCPUFA) while increasing plasma arachidonic acid (AA). This may 
be due to not consuming enough of the precursor compounds, alpha-linoleic acid, necessary to 
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make omega-3 LCPUFA, therefore forcing AA to be produced.  It is still unknown how the 
RhoA/ROCK family regulates expression of the FADS1 and FADS2 genes.  
They can also be activated by consuming certain fatty acids such as alpha linoleic acid 
(ALA), which is a type of omega-6 fatty acid. The omega-6 fatty acids are named because they 
have a carbon-carbon double bond at carbon six. This creates an unsaturation of the hydrocarbon 
chain forming a bent structure. A significant portion of these fatty acids come from fatty fish and 
nuts/seeds. They are necessary in the diet because they are utilized in growth and development, 
plus daily functioning.  These genes transcriptionally active to make a protein that can turn ALA 
into more essential fatty acids like DHA or EPA.  
This pathway was explained by a study in 2014. Figure 2 shows the generally overview 
of this pathway using the modern western diet as a starting place (Mathias 2014). Specifically, 
the enzymes convert the essential PUFA into LC-PUFAs which can be used by the body, such as 
DHA and EPA. The entire mechanism occurs in seven steps and requires, 3 desaturation steps, 3 
elongation steps, and a beta-oxidation for just one DHA to be produced (Figure 2) . The initial 
desaturation step converts omega-6 and omega-3 fatty acids into gamma-linolenic acid and 
stearidonic acid using the enzyme produced by FADS2. FADS1 produces the enzyme necessary 
to convert dihomo -linolenic acid (DGLA) and eicosatetraenoic acid (ETA) to AA and 
eicosapentaenoic acid (EPA) (Mathias 2014).  
 
Figure 2: The metabolic pathway of Omega-3 and Omega-6 fatty acids and how FADS2 and 
FADS1 play a role in the synthesis of essential fatty acids. Other genes, like ELOVLS, are 
necessary for elongation of the hydrocarbon chain to yield the correct product (Mathias 2014). 
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Fatty acids are commonly segregated as omega-3s or omega-6s, although these are just 
categories used to specify the type of unsaturation in the molecule. A common example of fatty 
acids is DHA and EPA, often found on the labels of infant formula. These fatty acids help with 
brain development, maintain cell membrane integrity, and lowering unhealthy cholesterol levels 
(Keyes 2019). Fatty acids are extremely important in children because they experience rapid 
 Brand 6 
brain growth during the first few years of their life. This is especially important for someone who 
follows a vegetarian or vegan diet because many long chain polyunsaturated fatty acids 
(LCPUFA) are found in animal-based products (Robinson 2019).  
 The entire family of FADS genes is found on chromosome 11. They are found in a series 
one after another as seen in Figure 3. 
 
Figure 3: Chromosome 11 Gene Map Encompassing FADS1 in Red, FADS2, and FADS3. The 
arrows demonstrate the transcription pattern of each gene (FADS1 n.d.)
 
This is another reason why it is believed that this family of genes originated through genetic 
duplications. However, each of the genes has a different amount of expression, even in the same 
tissues. FADS2 has a greater expression amount in the adrenal gland and brain when compared 
to FADS1 (Figure 4, 5) (FADS1 n.d.). Much of the focus has been on FADS1 and FADS2 
instead of the last member of the FADS family: FADS3.  
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Figure 4: Gene Expression map of FADS2. Demonstrating the locations of highest protein 
synthesis in the Adrenal Gland, Brain, and Prostate (FADS2 n.d.).
 
Figure 5: Gene Expression Map of FADS1. Demonstrating the locations of highest protein 
synthesis in the Adrenal Gland, Brain, and Liver (FADS1 n.d.).  
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Figure 6: FADS3 Protein Expression Map. Displaying the highest levels of activity are found in 
fat and the placenta (FADS3 n.d.).  
 
FADS3 is also thought to be a duplication of the FADS1 and FADS2 genes. It directly 
follows them on Chromosome 11 NC_000011.10 (FADS3 n.d.). All three of them share the 
exact same extension number because they all collide with each other. What makes this gene so 
unique is where it functions the most. FADS1 and FADS2 both show high levels of protein 
expression in the adrenal gland and brain, FADS3 does not. FADS3 shows its highest level of 
protein expression in fat and the placenta (Figure 6). This makes FADS3 more of a player in 
what makes breast milk unique and its effects on children.  
 The FADS family undergoes multiple ways of alternate splicing leading to a greater 
number of unique proteins. Specifically, a study focused on the alternate transcripts of FADS3, 
which will be discussed in greater depth later (Figure 7). 
 
Figure 7: The different alternate transcripts (AT) of FADS3. The black chunks are the 
translatable exons. There are 7 main types of ATs and the differences are highlighted by the 
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triangle structures (Park 2009). 
 
It is hard to determine the different usages of the alternate transcripts and when they are 
typically expressed. In fact, most of the transcripts are transcribed at the same time in life. They 
have no particular “counter-expression”. They are expressed regardless if another AT is being 
synthesized (Brenna 2010). They are even expressed in the exact same tissues: the brain and 
adrenal gland for FADS1/2 and fat and the placenta for FADS3. This may be because each of the 
different AT makes a new product necessary in essential fatty acid production. It is known that 
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FADS3 has seven different ATs, that are constantly being produced, especially during 
pregnancy. Figure 8 shows the seven different ATs as the protein structure.   
 
Figure 8: The protein structure of the seven FADS3 alternate transcripts. Any differences 
between the protein chains are left “blank”. Those outline in blue and red are the conserved 
structures between all of the protein chains (Brenna 2010).  
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When dealing with FADS1/2, many of the “alternate transcripts” are actually just allele 
changes. This will be discussed later as it is the common determinant for a higher IQ. A study in 
2018 wanted to figure out if each of these different alleles changed the expression level of the 
genes. The results showed that a different allele in the rs174548 genotype could change how 
much the protein was transcribed (Reynolds 2018). Figure 9 depicts the expression level of the 
FADS1 and FADS2 depending on the location and the allele present in the gene.  
 
Figure 9: The differing expression levels in FADS1 and FADS2 depending on the allele present 
within the rs174548 genotype. As the FADS1 levels decreased, the FADS2 levels increased when 
more “G” alleles became present within the genotype (Reynolds 2018). 
 
Multiple studies have been conducted on the different types of gene mutations and their 
effect on the body. There are an upwards of 33 different SNPs that change the outcome of the 
proteins (Ibeagha-Awemu 2014). However, these 33 SNPs are dealing with FADS1 and FADS2, 
not FADS3. This greatly affects the outcome of a breast-fed child’s health and IQ. Certain 
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alternate transcripts may be the ones attributing to the increase in IQ whereas others may have 
detrimental effects on IQ levels (Reardon 2013).  It is not currently known why certain alleles 
cause a decrease in IQ levels. More information must be collected about what is contributing to 
the decrease in FADS production when certain alleles are present.  
With 33 SNPs being present within the FADS1 and FADS2 family, it is often hard not to 
group them together. These two genes are often branched under the “FADS gene” and can lead 
to confusing research being collected. FADS3 is generally not included because it’s function still 
remains unknown. To help clarify all this information, Figure 10 describes the genotype, the 
major/minor alleles, their prevalence, and the exact base pair position of these nucleotides 
(Tanjung 2018).  
 
Figure 10: The exact base pair positioning of the different genotypes and their accompanying 
alleles of FADS1, 2, and 3. It also describes the minor allele frequency (MAF%) within the 
genotype. The HWE is the Hardy-Weinberg Equilibrium which shows the frequency of the alleles 
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in a specific population (Tanjung 2018).
 
 The safety concern surrounding many fish products today implies that mothers who 
consume “safe” diets will have children with a lower IQ or slower development. This doesn’t 
seem to be the case because there is something else that plays a factor into development: the 
FADS family. These genes have commonly been studied with regards to DHA, LCPUFA, alpha-
linoleic acid (ALA), linoleic acid (LA), and other prominent fatty acids necessary for proper 
development.  
 One studied focused on whether the FADS1/2 gene activity correlated with the amount of 
fatty acids consumed by the mother. It was specifically relating to the consumption of fish to 
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activity of the genes because fish is a staple part of Danish culture. The end results displayed that 
having the minor allele, rs1535, displayed a significant increase in DHA levels. Whereas the two 
other versions of this minor allele, rs174448 and rs174575, had a decrease in the DHA levels 
(Harsløf 2013). The researchers explained that the problem could easily be avoided by the 
addition of fish into the mother’s diet. For every 10-g increment of DHA rich fish, the baby 
showed a 0.3% increase in DHA levels. These children were then followed until 3 years of age 
when the genes and fish intake proved insignificant on the baby’s DHA levels (Harsløf 2013). 
 Another study focused on multiple different single nucleotide polymorphisms (SNPs) in 
FADS1 and FADS2 that affected the PUFA concentration in breast milk. FADS2 affects this 
because it is what breaks down PUFA into LC-PUFA. If the body needs more LC-PUFA for 
growth, FADS is activated in order to start breaking down the plasma concentration of PUFAs.  
FADS2 SNP, rs1535, and 2-locus haplotypes, rs3834458-rs1535, rs1535-rs174575 were mainly 
connected with the concentrations of lambda-linoleic acid (GLA), and arachidonic acid (AA or 
ARA) (Ding 2016). A variation in the alleles, could increase or decrease the plasma 
concentration of certain essential fatty acids. FADS1 also associated with the concentration of 
GLA and AA via another 2-locus haplotype, rs174547-rs174553. Those who had the minor allele 
of both the SNP and haplotypes had lower concentrations of GLA and AA. A combination of the 
2-locus haplotype for FADS2 make a 3-locus haplotype that only affected GLA. This study 
depicted by having minor alleles, alleles that typically aren’t common for this gene, of these 
different mutations negatively affected the concentrations of fatty acids in breast milk. Therefore, 
these women needed greater supplementation of essential fatty acids to help their children 
develop normally (Ding 2016).  
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 Another big role of the FADS family is to synthesize different fatty acids when the body 
doesn’t have enough. FADS1 and FADS2 are used to turn LA into AA and ALA to EPA/DHA. 
All three of these fatty acids “play central roles in infant growth, neural development, and 
immune function (Xie 2008). Rs174553, rs99780, rs174574, and rs174583 were analyzed to 
determine plasma and red blood cell (RBC) fatty acids depending on the alleles and dietary 
intake. Those who were homozygous for rs174553 (GG), rs99780 (TT), and rs174583 (TT) had 
higher LA but lower AA (Xie 2008). Since LA is the precursor to AA, this allele could be 
affecting synthesis of the protein necessary to undertake this conversion. Women who had either 
TT or GG minor allele, had significantly lower amounts of AA, EPA, and DHA. This 
demonstrates that these genetic variants have a negative impact on the composition of an 
important food in a baby’s life.  
  The Neurocognitive and Immunological Study of a New Formula for Healthy Infants, 
COGNIS, conducted trials focused on the varying amounts of AA and DHA between breastfed 
and formula fed infants. The ultimate goal of these studies was to see how great of difference 
there is between human milk and culinary synthesized milk. These scientists also included the 
FADS family to see if they had any impact on the different outcomes. Three different study 
groups were utilized throughout the experiment: formula supplemented with AA and DHA, 
normal formula, and reference breastfed group (Salas Lorenzo 2019). Infants who had FADS 
minor alleles had significantly lower DHA, AA, and FADS activity levels when fed formula. 
The significance increased exponentially when the formula became supplemented with AA and 
DHA. When infants had the major alleles in the FADS family, formula supplementation 
increased the AA and DHA levels. The breastfed infants had no impact regardless of type of 
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allele (Salas Lorenzo 2019). The specific alleles that had been studied were not disclosed. 
Instead, it was general information that was used to better infant formula.  
 Throughout most of these research studies, a trend became apparent. Most minor alleles 
of the FADS family prevented the major fatty acids from being synthesized. When these fatty 
acids were added into the diet, the levels became even lower. Therefore, the FADS family’s main 
role is synthesizing proteins necessary to convert certain fatty acids into more important ones. If 
these important fatty acids get supplemented in the diet, the activity level of FADS genes 
decreases. However, sometimes these alleles could be beneficial. Those with certain minor 
alleles had greater concentrations of fatty acids compared to others without these alleles.  
 Another study focused on FADS2 exclusively and its effect on the synthesis of 
arachidonic acid. The pathway of the synthesis of AA is outlined in Figure 11. 
 
Figure 11: The AA synthesis pathway. Any time FADS2 is involved, the arrow is depicted in red. 
The elongase genes are not mentioned because they are not pertinent to this paper. FADS1 is 
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also involved in this pathway (Gol 2018). 
  
LCPUFA can be consumed through animal foods but this becomes difficult when 
following a vegan or vegetarian diet. The FADS2 partakes in synthesizing LCPUFA from other 
18 carbon molecules that have been consumed in the diet by coding for an enzyme (Kothapalli 
2016). The study used a test population from across the world to determine if there was any 
correlation with the rs66698963 insertion-deletion. The insertion-insertion (I/I) was more 
prominent in South Asians compared to 17% in Europeans. Figure 12 shows the different 
locations that certain I/I, I/D (insertion-deletion) or D/D (deletion-deletion) were prominent. This 
was due to the cultural/societal pressure throughout evolutionary history. Those who consumed 
more meat-based products did not need the allele to synthesize LC-PUFA because they were 
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being consumed in the diet. These populations ended up “losing” the allele because it did not 
impact survival rate. However, populations that didn’t consume meat often had to use the 
pathway to survive (Kothapalli 2016). Therefore, there was a greater pressure to keep the allele 
in those populations. This explains why different populations today still have this allele and why 
certain populations do not exhibit it.  
 
Figure 12: The different types of mutations present within the rs66698963 genotype in 
populations around the world. D/D means that the both alleles have been deleted from the 
sequence. I/D means that an allele was inserted and one was deleted. I/I means there was a 
double insertion of the allele. The allele was lost over evolutionary history because of 
societal/cultural pressure to consume mainly meat or vegetable products (Kothapalli 2016). 
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The study depicts that an I/I increased basal plasma phospholipid AA by 8% compared to 
the D/D individuals (Kothapalli 2016). This I/I mutation is thought to have an adaptive 
advantage in certain populations due to the overabundance of plant-based diets followed in these 
regions.  
 Since this gene family has multiple sets of SNPs and I/I’s or I/D’s, it becomes difficult to 
narrow it down to one specific example. All of these studies that have been compiled show that 
there are multiple factors just affecting the composition of breast milk and dietary uptake by the 
mother and infant. This is one of the main reasons registered dietitians (RDs) stress the 
importance of consuming fatty acids in multiple different forms over the course of pregnancy 
and lactation. A study was done in Brazil by the Universidade Federal de Juiz de Fora 
Department of Nutrition specifically about the FADS genes in pregnant women. This study 
focused on three specific polymorphisms: rs174561, rs174575, and rs3834458 (Carvalho 2019). 
They women were tested on their dietary ALA, LA/ALA ratio, and plasma concentrations of 
omega-3s during their pregnancy.  
 Those women that were homozygous minor allele rs174561 and rs 3834458 had high 
ALA plasma concentrations and LA/ALA ratio. As they consumed more ALA, their plasma 
ALA levels increased. However, it was noted that their plasma concentrations of EPA and DHA 
were not influenced by their diet. This may relate back to previous studies about having one of 
those “negative impact” minor alleles that preventing the protein from being made to convert 
ALA and LA to EPA and DHA. Those who had the minor allele of rs174575 had the lowest 
proportion of plasma EPA and it was further reduced when the consumed more LA/ALA 
(Carvalho 2019).  
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 Many of these studies focused on the FADS1 and FADS2 mutations, even when they 
state “FADS family”. This is due larger in part to FADS3 having “no function” during most 
experiments. Not many studies have been able to categorize the function because it often affects 
FADS1 and FADS2 as well, creating mimic functions. When FADS3 was analyzed in a lab, it 
was found to have 7 alternative transcripts (AT), each with its own function (Reardon 2013). 5 of 
these ATs were found consistent between chickens and humans. However, the functions of each 
of them remain unclear.  
 Since it is difficult to determine the functions of each of these FADS3 ATs, it was tested 
in baby baboons. This allowed a starting place to learn about FADS3 while testing it against the 
common knowledge of FADS1 and FADS2. They were fed infant formula that varied in 
concentration of DHA and AA. At the end of the experiment, their livers were evaluated for fatty 
acid concentration as well as overall FADS gene expression. Figure 13 shows the different types 
of diets the animals were fed throughout the duration of the experiment.  
 
Figure 13: The different types of diets fed to Baby Baboons separated by gender and 
concentration of DHA and ARA within the formulas. The “C” diet is the “control diet” of 
Enfamil, a popular infant formula. The “L” diet was an infant formula called Enfamil LIPIL, 
which is a supercharged infant formula. The “L3” diet was fed a breast milk mimic and was 
high in DHA (Reardon 2013). 
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Group C was fed Enfamil, Group L was fed Enfamil LIPIL (a higher concentration of fatty 
acids), and the L3 group was fed a breast milk mimic with regards to its high DHA 
concentration.  
At the end of the experiment, FADS3 AT2 was removed from the results because its 
activity level was too low to quantify. FADS3 AT1, AT3, AT4, and AT7 were upregulated in the 
L3 group by about 40% (Reardon 2013). AT5 and AT6 appeared to be upregulated in the L3 but 
it was not statistically significant. However, AT5 showed significant upregulation in the L group, 
AT6 did not. AT1 and AT7 created unique U-shaped curves with their lowest expression being 
in the L group and highest expression in the L3 and control groups (Figure 14, Reardon 2013).  
 
Figure 14: The FADS3 Alternative transcripts found in Baby Baboons after consuming three 
different DHA and ARA concentrated diets. FADS3 AT2 has been removed because the results 
were too low to quantify and provided no statistically signifiance (Reardon 2013).  
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The FADS1 and FADS2 genes were also analyzed in this study. The animals followed 
the same diet and all other procedure processes to keep any experimental error to a minimum. It 
was a way for the scientists to confirm other studies that have been done in the past about 
FADS1 and FADS2. FADS1 and FADS2 were both downregulated in the L and L3 groups. The 
amount of downregulation was similar in both of the genes which confirmed the scientist’s 
readings (Reardon 2013). It also demonstrates how similar FADS1 and FADS2 are in terms of 
function and activity level. Figure 15 demonstrates the downregulation of FADS1, FADS2, and 
FADS2 AT1, which is a newly found AT of FADS2 whose function remains unknown.  
 
Figure 15: FADS1, FADS2, and FADS AT1 results when exposed to a C (light gray), L (striped 
gray), and L3 (black) diet. The L3 had the highest concentration of DHA because it was a breast 
milk mimic. The C diet was the standard infant formula and L was the fortified infant formula 
(Reardon 2013).  
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But, how does any of this relate to IQ? As previously stated, DHA, EPA, and other fatty 
acids are important for brain growth and development. Many formulas must be supplemented 
with DHA and EPA to come near what breast milk provides. The studies that have been analyzed 
before show that genetic mutation can not only affect breast milk composition but also how well 
a baby can absorb those nutrients. Knowing these factors, a doctor or medical professional can 
better help a baby reach its full brain potential by providing these nutrients in different ways. 
This could be prescribing a certain diet that is high in fatty acids or recommending that the baby 
be breast fed instead of formula fed.  
23andMe is a popular genetic company that makes knowing a person’s genotype quick 
and easy. This genetic material is then analyzed by the team of scientist (and computers) at 
23andMe to determine different aspects of a person. One aspect that 23andMe focused on was 
breastfeeding and IQ. Dr. Rosler provided her 23andMe genetic information to help better 
understand how these two factors relate. The company explains that a “C” allele at rs174575 
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could potentially raise a person’s IQ six or seven points (Rosler n.d.). If a person had two “G” 
alleles at these loci, breast feeding had no significant effect on their IQ level. Dr. Rosler has a 
CC allele at the rs174575 loci and is fortunate enough to have her IQ raised 6-7 points due to 
breastfeeding (Rosler n.d.).  
Lower down on the page, another study is analyzed by the company. These studies 
focused on rs1535 which is used when people do not exhibit the rs174575 allele. If someone 
exhibits an “A” allele, their IQ increased about four to five points. However, with this allele, it 
was found that even if a person exhibited no “A” alleles, their IQ’s still increased a small 
amount. When this study was done on a New Zealand population, the results showed that 
regardless of genotype, all children had increased IQs as long as they were breastfed (Rosler 
n.d.).  
One study decided to test all of these observations for themselves. It was suggested by a 
past study that those carrying the rs174575 homozygous minor allele (GG) had similar IQs 
regardless of feeding method (Steer 2010). However, Steer’s results showed that those with GG 
exhibited performed worse than other genotypes when given formula milk. There was a large 
gap between feeding methods when dealing with the GG genotype. More studies must be done to 
determine if this holds true over multiple populations.  
Another study focused on the same “A”, “G”, and “C” alleles that were present in 
23andMe. This study confirmed the results of the rs1535 and rs174575 mutations. Those with the 
“AA” genotype and were breast fed, had a larger increase in IQ (Rizzi 2013). Whereas those 
with the “GG” genotype exhibited about the same IQ level as formula fed infants. The anomaly 
of this study came when dealing with the “GG” allele for rs1535. Children who had the GG 
allele actually showed a decrease in IQ compared to formula fed infants with the same genotype 
 Brand 25 
(Rizzi 2013). The differences between the two were small but it demonstrates that knowing the 
genotype can help determine if breastfeeding is the best option for them.  
When these alleles and mutations were studied further, it became extremely difficult to 
search for the differences between normal proteins and mutated ones. It often depended on the 
alternative splicing and where the mutation specifically landed. Through intensive research, all 
results came back as a 100% match. Therefore, more is needed to determine how these mutations 
actually change the protein structures.  
Next, when each of these FADS genes were analyzed to determine their own protein structure, it 
was determined inconclusive. Since the FADS family relies so closely together on Chromosome 
11, every single one of them has the exact same extension number. However, it only breaks them 
down by final protein structure. This represents the most common protein that is formed from 
that specific gene. It does not account for the different alternative splices of each of the genes. 
The complete translation of FADS1 is found in Figure 16. Figure 17 represents the complete 
translation of FADS2. Each of the amino acid abbreviations are explained in Figure 18. The 
entire FADS family is composed of 51,121 different base pairs. It is too long to be represented in 
this paper completely. Further exploration into the different breaking points of the FADS gene 
family can be explored using a more updated version of the NCBI database.    
 
Figure 16: Complete translation of FADS1. Each letter represents a different amin acid. This is 
the general transcript, not including any AT structures or polymophisms (FADS1 n.d.) 
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Figure 17: The complete translation of FADS2. Each of the letters represent a different amino 
acid. This does not include any alternate transcripts or polymorphisms (FADS2 n.d.).
 
 
Figure 18: Infogrpahic about each of the amino acid abbreviations with accompanying 
structures and significant features (Steward n.d.) 
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 After compiling significant studies about the topic, it is clear that more research needs to 
be done on the FADS family. They change the way the body absorbs and breaks down different 
fatty acids. They also control how much of a certain fatty acid that can be synthesized in the 
body based off dietary intake. Without taking necessary precautions, there could be a potential to 
be missing out on optimal brain potential. It is also important to find the differences between the 
different mutations and alternative splicing patterns of each of the genes.  
 The FADS family is extremely important during stages of infant development. It allows 
optimal brain development but could also contribute some negative affects depending on the 
mutation. It is also still unclear about what FADS3 does and all alternative splicing’s come out 
100% similar making it difficult to determine the mutations. From the knowledge that has been 
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currently collected, it is beneficial for a mother to know her genes and her baby’s genes. From 
there, it allows a more accurate picture of if the mother should be breastfeeding or not. However, 
from the overwhelming majority in genetics and nutrition, it is important for a mother to 
breastfeed her child. It allows proper nutrition at every stage in the diet because breast milk 
changes over the course of the first year. It also creates that everlasting bond between a mother 
and a child that is hard to replicate when using formula.  
Nevertheless, without this important data, it would be impossible to see how FADS truly 
affects generations to come. It is simply once piece of the genetic pie that has to be fully 
consumed. Through further research and studies of all populations, scientists can get a better 
understand of the entire FADS family. Through that, it may be possible unlock how genes affect 
what an infant consumes. It also may be what is the separating factor between the early achievers 
and the normal children. Lastly, better understanding the FADS family may be the eye opener to 
the world of intellectual disabilities. There is a potential for a correlation between FADS activity 
and disabilities that could allow for a chance to lessen vast IQ difference. The FADS family is a 
key player in development no matter the age. Understanding these genes could be the treasure 
map to better understanding human intelligence and mental disabilities.  
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